Propulsion Needs for Lunar/Mars Missions 
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• CARGO FLIGHT 




























SMALLER AEROBRAKE - CC°E APPLICATIONS 

BETTER PERFORMANCE - LTV SIZE/ASSEMBLY IMPROVED 

CORE STORAGE 



Lunar Transfer Vehicle/Lunar Excursion Vehicie 

Option 1 



Excludes Crew. LTV Crew Module Includes 1 .81 H 2 O Radiation Shield 
Capacity 129.81 






Lunar Outpost 

Payload , o Lunar Surface 



Right Years 





MarsJTransfer Operations! 




Mars Mission Vehicle in LEO 




Mission Vehicle Commonality 







Mass Comparison for Reference Missions 
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2015/16 Crew 2015/16 Cargo 2015/16 Crew 

(opposition, ECCV (conjunction) (conjunction ECCV 
return) MTV return ) 



Advanced Propulsion 
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developed to most effectively utilize these systems over the 
Lunar/Mars initiative. 


Propulsion Option Size Comparison 



MTV Propulsion Option Weights For 
Mission Favorable Opportunities 



Propulsion Options 


Propulsion Options Comparison - LeRC 
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Mars Transportation Architecture Options 




Tanker Options for Fully Reusable Systems 



Expendable 

Tanker 


NTR 900 Isp Staged Tanks and Engines, Mode 6 



Fully Reusable Cryogenic Aerobraked System, 
Split TMI Burn (Modes 3 and 5) 



Mini ~ 1200 m/s> uses MTV propulsion with extra tanks, 
delivered to Mars and reused there; MTV returns to SSF orbit 



NEP Operated from High Orbit, Modes 14 and 15 



to return crew to SSF 


Nuclear Safe Orbit Considerations 
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